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·Abstr·a·ct-
Th_e -u:se of Computer Aided Design 
Comp.uter Ai-d:e_d Manµfa¢turi·ng: ( CAD/CAM) S:ystetns 
·and 
I . in 
today's inc;iustry· ha:s revoiut·i·oni-zed the ac:tu.al -and 
the perspective :future .of in·austrial pro.du.cti.on.. 
Th~ (C~D/CAM} systems. that are ava~lable today are 
capable o·f h.andling the compl.ex tasks ·of· aiding and 
analyzing today '.s d:es.ign.s· I J..n the .market place. 
.u:nfortuna t·e·1 y the ability of: the,se 
to m·a.nage 
in=f.ormation 
.en·ha.ncement. 
the 
lacki.ng 
. - . I· - . . . . I 
eng1-nee.r 1ng 
neea·-s 
( CAD /.CAM:") 
further 
The author's work as a mech~ni¢al and 
~le¢.tr·ic·a1 ~nginee:t involved. :the purchase and 
applied prog·ram.mi·.ng of a c_c'.>mmerci.al c·AD/CAM system. 
The author :had previous:ly developed- t:ables w.:Lthiri 
tJ1e comput~r sys1:¢nt, th-at la¢'k~d the org·ani·za.tional 
oµtput co~pr~h~hsive e~aluation ,af 
(CAD/CAM) system's productivity. T·bis, hi.ghligh.ted 
t.he mai.n pur_pose. of t·hi.s t.h-esis wo-rk; to enhance. a. 
:1 
.. 
/· 
-a ·two ·fo-ld £.arm of o.r·g.ani-zation. The f'i.rst 
_programs• that. were- .a·ccomplished., those 
·directed at ·Fil.e· .Management.. 'I'he:se ·s.e·-t; c1~ pro.g_:rams 
. . . 
·en-tai:led s·ummar·izing_ the qaily usage ·of· the drawing 
files. Througl'l. the. use of the ope·rations di.rected 
at-: da.i-.ly .storage. and. r~trievih_g o·f the d·r·awing 
f.i.le:s·., s.t1-perv:Lsiort of tlie computer sy·st.em became 
eriha.nced:. The: overseer ·o·£ the ( CAD/CAM:) sy·stem, 
now has the information to direct the user of the 
-$ystem. Th~ reports generated also· -ha·ve en·h.anc:ed 
the the user'·s , by a more 
concl u$·i ye dat.a. r~port o·f prodo.cti\r:e· time. 
The seco·nd ·assis.ting d:evi.ce. was the 
d.evelo·pment of an a·ccoun·ting r·eport .• 'rhe.. output 
from thi:s report, summarized· ·what was. a:c.tua·11.y 
being: done with the' ·s-ystem and when. This now 
·" . 
enab·les 
computer 
true· and h.ol-istic do.cum·enta.ti:on o:f ·the 
sys.tem·' s 
Through this data. 
. . . .. , 
.. . 
rol~ ·wi.th.in. our 
.it· .h·cis become 
industry. 
support justittcation_ for dap~tal expenss, for 
incre:a-s·in·g or decreasing operato·r time a.t the .work 
2 . -; 
.sta:ti·on,. ·evaluat.±n9 non-produc.t·ive time-- on the· 
system, and reorgartizing to. see which department 
r.eqµire allocation cf t,ime. in direct relation to J 
~sage. 
Chapter 1 :rntr·oa·uct.ion 
1. ·1 Th_e· Need for to.e Study 
App:toximatel·y efight y·ears ago, the aut.hor 
beg·an ·working .a major man.u.f.aoturing 
cq·rp·c>'ration-. Five years ago/ he· became .responsibie 
:for the pur·chase, programming and administration: of 
a Computer Aide~ Design / Computer 
Manufacturing (CAD/CAM) system. 
. . 
soon it became ap·par·e·nt t.hat t·here ·Wa$ a 
need f·or deve:lopment of severci:l t:.apab;Lli.tie$ for 
the. comp.any' s e~i:st.i·ng (CAD/CAM) system to aJ_d • .in 
the ef f ec·t·iveness .and efficienc_y. improv.i.ng 
The s.y.stero, . as are. 'many o·t the systems • in 
today's industry, was urtbalanced. The lack cJf 
bal,1nce,: was due to the rnaj.orit,y of the deve1·0.pment 
work do-ne b.Y t·he vendor ·being in the ,area. of 
.i·nc-rea:sing the co·n.struction. 
There we$ l~ttle or no work done in ·the area of a 
, .. 
directory or file. maint·en·a.nce and over·head. This 
although known . the. ve.ndor'·s 
4 
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.. 
c.ompa·ny, was not discussed or deemed .import·ant by 
the Sales Representatives. However, this area is 
. . 
crucial due to the day to day need to reference . . 
hundre_ds of :different production dr:awings generated. 
I . ·- . I · in a maJor company. 
mi.nd, the author 
~ 
With tl)is 
b·ec.a.me 
pr~s$ing need ~n 
involv·ed with-
development of progr~ms that .~ere installed for 
n·ami.ng and auton1Qti·c storage of the drawing files. 
' 
With these prog~amsf a great burden was lifted from 
the operators, th~y we·re no longer responsi-ble 
for the mantial Iodation 0£ each drawing. 
T·he computer aided. de.sign _syst::ein ;fo~ the 
author's industry wa:·s i.nsta:Iled ·to be a m.ulti 
a·ep·ar~men:tal computer- system:. Meaning th~t mant 
d-·epartment .. s vtou.ld be invoI-ved with. t·h·e syst~m-.. 
us·ers .and ar·awings ·working on the -c·cA.D/CAM) system 
at t-he same time. To: insure some org.anizat·ion, the 
drawing manager system was p~eviously· developed by 
the author for the purpos.e of documenting the 
,, 
. 
drawings; ie, department operator, locationr and 
work station. 
5 
d 
. ' 
"· 
c' 
At the onset · of t·his. the:si·s· work, ·the 
drawing 
,company's 
manager syst~m ·was handling all the 
needs, but one sign.ificant 
e~ception. The systen1 lacked the ·a.b.i.-1ity t-o -provide 
accountirtg data informat~ortj_ The accounting data 
info'rmation. is hecessary to record the operator, 
work station, and time spent on a drawi·hg o·r 
project. Also, t-h-e. accounting inf·or:m·ation should 
p·rovide the total tim.e eac.h dep·artm.ent spen,t on the 
syst.em. 
When thi~ accounting dat~ is presented in a 
report, it ptovides justificat··ion .for alloca·tion ·of 
funds and expansi.on o.f the ov~rall qomputer system. 
Therefore, this thesis. work involved generation. 
of these prog·rq.ms, whi¢h Cdtil-d produce the: 
necessary r~ports: as 9ut·p".i1t to meet the indus-t·ry' s 
needs. 
To begin th·is thesis 
. . . '°' 
th:e :i.ni tial 
were taken . . var.1ous in-vo_·1ved 
departments for the -report requests and develop:_ a 
user's list o·.f "·w·ants". 
6 
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i. 2: Backgr.01ind .and Pu.rp·ose .of the· study 
--~-
·rn :1980·, the author' ·s -indus:t.ry recognized a 
need: within the :eng·in_ee-rin.g universe to I increase 
and simplify pr:oductivi ty. At this t_:i~ne, Computer 
" 
P-~ided Design / Compute~ Manuf(lcturing 
(CAD/CAM) Syste_111s were an. ·t3xtremely -popular new 
:product 
'rherefore, 
marke·ted for ·this 
involved 
purpose. 
the -author ·,. in bec-ame t.he 
purqhase of a·n Auto--trol Computer Graph.ic syst;e1n ~ 
Ori_ginall.y the system was inte·nd.ed. £or the storage 
of mechanical and elec·trical ·drawing:s, and factory 
floo.r layou.ts . relevant ·to the c·orpora.t·ion.. In 
order ·to enhance the (CA·D/CAM) syst·em, it was· 
decided: that the programs were to be written ,· ·in 
·Fortran code to maintain th-e ·comp_.at·ibil_ity i-n t_he 
of additional .. in. the case 
. ... 
future. 
. . 
'rhe pur,pose of this t·hesis. i,s two fold: 
l ). ·To: rem:ove the operator from th·e ~,espo_nsibil.i.ty 
·of manually recording the library and t·he ( C-AD/CAM) 
'·' 
system's· ·n_am.e of th.eir drawing da_ily 
1 
1· 7 
I 
~. 
Q 
.. 
t' 
( 
2) To col le.ct and m.apage· en9i.p.eerif1:g · i.nf ormation 
for better c·ontrol and ef f.ici·e.n.t u·se of the 
(CAD/CAM) syste~. 
·There was an ever in,dreasing need to 
:automate the proce.s·s by ·which .a d.rawing was sto:te.d 
on the comput_er sys tern. Thi·s need be-came app·arent 
as the numb.e.r of d:rawing- f·i.1es being p·roduc.ed kept 
multiplying. 
1.3 Organization of thesis 
Chapter· 2: entails: a·· summarization of. the 
previous work. that had :been completed as a bas~s 
for fil·e rn~na.g_e.me:nt. The tables that had been 
developed are q._es·cribed ;i.n __ de-ta·~.1 to clarify the. 
accomplishments already ~ntact and to ~upport. the 
c-apabili ties 
-System. 
o· 
.Ma .. nagement 
In Chapte·r 3, t.he deve.lopment work for t·he 
programs to provide accounting information 
described with the output they prod:u_ce for the: 
8: 
- :~) 
..:..·, 
., 
, 
• 
.. 
\ 
product~on of the reports . In the appendix, ~h~ 
. , examples of t··he generated .qutputs are given ·for 
v~r~ous dodumentation needs. 
\ 
; 
\ 
' 
. '·.,. 
·g 
-· 
•. 
Chapter 2: P-revious Work ·Est&blished 
'{ 
In order to establish the File Manag_ement 
s·ystem, the aut·hor had previously deve·1oped a 
series of tables as a ·foundation for an e-n·hancement . . . ' . . . . . . : . . 
to the (CAD/CAM) system.: These various table_s; ie, 
Table Directory, Catalog Table, and Acbounting 
T·b·i a . e, whic-h will be discussed in (2.1 ·- 2.3) 
contain all t_he data .asso.ciat·ed with- the app:lied· 
mechanic·a-1 and -e.lectric~l drawings. and floor p,la·n 
.. ~ 
.la_you·ts for our inqustry. The information, t.ha:t 
resides .i_n .. these t.·a.pl.es, was conc·eive.d to etimin·ate 
the. ne:ed to record and :inaili.t'ct.in a. manual in.dex. In 
th.is way, th:e us~r of·: the CAD/CAM system: :is frel'. 
from toe complica·tions and t;on·fusions. ·o·f a' no·n-
system o·riented ·index·.. The: ta.b·l·e.s are des·cribe.d i.n 
de:ta·il t-o. c-larify the _previ:o.us accomp:l.ishme-nt·-s of 
the syst~m and the· basis :·f.or ex,te-nd,ing its 
capabili tJ .. es t:o the· Fi.le .Management s·yst.em.. 
2. 1 The. Tabl.e Dire.ct.cry 
T_lle table directory (Figure 2.1). I .. .1S the 
essential resource for maintaining total controi -of 
10 
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• 
{ 
\· 
!, 
' 
•, 
. / ... -- ·, 
• I 
. .,. 
the tables. Information is stor~d here, such ·as 
... . . 
t·he physical ·1ocation of the q·abalog and ~ccourtting· 
tables. Al.so the last used save name for the 
( CAD/CAM sys·tern whi_ch will be created a·utqmatically 
is ·s.av~d .o.ere. The most import·ant featu·re o·f t.h.is 
table is the existence of a po·inter that is stored 
±n this table for the loeation of the line 0£ the 
l..ast reco·r·a in e·ach of· t.be accounting an_d .cat&iog 
ta·bles. The information is :fund·amental to the ev·en:t. 
a·uring th·:e addition of a new .reco.ra·, to the tab.les 
• 
·a_nd greatly enhances the r·esponses of· the (CAD/CAM) 
system .. 
·The pr_im-a·ry purP,os.e of the- c-atalqg tab:le 
(Figure 2~2) is t~. Cl0$ely m~nage· the (CAD/CAM) 
_drQ.wings :. Each draw·ing on the compu.ter· sys.tern h.as' 
one lin~: in the t·able consis·ting of eight_y 
characters of asso·ciated descriptive· inf orrna:tio:·n. 
Each line of the c·ata·1og table ·c.onta:ins fields .•. 1.n 
which sp_:e·c·ific i_nformation about- each draw·ing fil:e 
is allocated. Through the use of· this table:, one 
~' 
·is ab:l.e to attain information: of· the phys-i-ca.l 
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DRAWING 
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AND 
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• 1. ' 
., 
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JI 
. l·ocation of the· orawing file on the (CAD/CAM) 
system, and :the last date that the drawing was 
accessed by tha user~ These two abilities 0£ the 
tab.le are s:ignificant because they: ena.b'le the 
s:yst.em .·administrator to easily review and su·p·ervise 
the management ·of· t.he CAD/CAM s~tem, •.. 
\ 
con .. sist of .. . si.x main areas 
c-ataloging: 
1) Drawing Identi.fi:er 
2). Log;Lcal Disk Informati·on 
3) Tape Volume and Position 
4} Date Last Accessed 
5) ·Time Last Accessed 
of 
.6) L.ast Statio.n Identification 
2. 2 .. 1 Dra·wing Ide·ntif:ier 
The fields. 
inf:orma·tion 
.. 
Be.cau·s-e. of the 1.a.rge scope of t·he cornpt1ter 
it wa:s: es:sential ·to· this proj:ec·t!}:\;> to 
"-:1 
establish drawing identifier ( Figure 2. 2 .1): .. The 
drawing ident~f-ier is composed of the first four 
14 
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p 
fiel~s of the- catalog table. The initial field is 
the drawing number which consists of: . ' . . an el.even 
char:a-cter id-enti_ty. 'l'.his identity car.responds 
di·rectly to th·e actual dr·aw·ing -number referenced on 
·each individual drawing~ With this added to our 
computer system, there is ·no ~Ped for a manual 
cross-reference that is required by m:any of· to·a-ay' s 
computsr systems. 
... 
A description the .d.i-scip·l: in.e-, 
.department associated witl1 eac.h drawing .f.ile was 
a neces·sa·ry p.iece of information for· th.e. ne~t 
T.his descr.tpt-iop b.e_cam.e· necessary du·e ·to 
the vas·t number o.f product.ion d'rawing$ that. oft·en 
had simil·ar numb~rs· ass·igned by different· 
departments. By adq.ing thi·s fe,attire to- the CAD./.CAM 
system each within th-e entire 
u.niverse was individual.ized, thereby, preventing 
confusing totall.y dif'ferent production drawings 
-~. 
which previously had the samo identifying code. BY 
u·sing this field of ident·ification, a com-plete and 
unified : ·catalog of drawi-ngs· .. could be e·stablishe·d 
16 
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:.,. 
within the realm of a vast differen·t·iation .o.f user 
ne·eds. 
Due· to t.he.. en.ormou.s ·nu.mber of· .individ.u .. al 
q.r.awi11gs·, it w?s im·possi·ble to fit the·m into e.a·ch 
1 
machine. Th~refore, for further ··a· t·t· · t·· ~:. e·n i· ·.1ca ·10n 
purposes, a .sheet lett·er a11ci number W·e.re as.signed 
for the fina·1 t·wo· fi.~:ld:s of: the dr~w ..i_pg identif.i.er. 
The sheet letter, b·asical.ly, diff·erentiates, between 
u 
me.ch.a.nic.a·l or el·e.ct.ric:a1 dra·wings· .. The sheet 
number simplifies the task· 6£ distributing the 
dr.awings. 
•'-'le 
Thus~ this total packet of information, the 
drawing -identifier, uniquely identifies a speci£Ie 
production drawing in the catalog table. 
2 .. 2 •. 2 :Logica.1 Oisk: In:for.mation 
The Logical Disk Inform&tio.n. .<.Figure 2. 2. 2) 
.enables the computer syst~m to match with the: 
drawing i·dentifier (2.2.1) afid bridge the user 
identifiable. information with the requir.ed 
(CAD/CAM) system id_~ntifying: inforn1a·tion. The 
17 
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1og±ca1 disk tnformation is composed of two parts: 
1) the s;ix cha_r·.a.o.-ter $-ave name, and 2) the Logical 
Disk loca·tion o.f t·he s.av.e- ·name. Both of these 
.9ompot1ents of the system- _provi·de in.-f·ormatioh t,hat 
will u·niquely ide·ntify a drawing :file on the 
com_puter syst.em. F·or e·ach drawing_ i·dentifie.r, the 
catalog table recofds and designates the two system 
save •names·. ·rt rec·ords·: the most current :and the 
n.e:x:t. to the m~os.t curr,ent save na-me .• 
d-esignat.in.g the -save nam.es· wit·h this _system, there 
is al·ways· a back-up· file :for imm·ediate ac.ces·s. 
.. . . 
2 •. 2. 3· Tape Volu~e and -Posttion 
Considering th.e bro-ad $COpe of the eo;m_puter 
l. 
system, it became 
. . ... ·· 
:import.ant to estab.lish 
iq.entifica:-t;:·ion fo·r ·produdt·ion drawihg,s that _ar~ not 
.sto.red on the computer system.· There-f·ore, the 
arc.hive ta-p.e volume number is contai·ned. wit.hin the 
next field (F±gure 2-.2.j). Using this method, 
when attempting_ to access a p·roduct.ion drawin-g t.hat• 
is currently archived. off the· ( CAD/CAM) .. sy-stem, .a 
·vo·1ume .numbe.r. for the t· · ape 
18 
l.ibrar-y will be 
·, 
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FIGURE 2.2.4 DATE LAST ACCESSED 
19. 
.. 
J, 
' 
.. ~ ; 
.. 1 ' 
.. 
·dis.pI-ayed. T·he user is th-en able to 1tilount the 
volume onto the magnetic tape drive and proceed. 
Because of the multitude of d~~w~p~s taken off the 
computer system, the other fi~ld displays tha 
position o.f the drawing file on the tape vo.lume. 
T·he .syst:em est .. ablishes the loc.-a,tiqn of the drawing 
file af·ter the tape is mounte.d ·and moves· ·th:e file 
into the µser's ~qrk storage area. 
2.2.4 Date tast Accessed 
Th±s fial-dts pr~mary importance ~s ·to reco~a 
the· 1~ye·1 of activeness for· a part·i·cular O:I:'aw.ing 
file. Using this fiel·d, (Figure 2.2.4} the· system 
· ·[administrator is able to use this information 
. . . •. 
to·· 
the update the drawing files continousby I in 
computer sys.tern. The field· consists of a six ·di·git 
n·umbe.·r, in which the date is_ e_nco·ded. The format 
i·s -s·et up· in such a way; yea.r., month, and d.ay,_ so 
t·hat an ordinary number sort will rank order· by 
ti.me. From this ranking, the system administrator 
is able to establish the abtual usage of each 
a·rawing fil.e over an indefinite pe·riod ·of: ti.me .. 
L 
). 
20 
·/ ' "! 
With this informatiqn, t&e system administratoi 
coul~ automatically mbve all non-current drawing 
files to archive tape ... · ·s·· , enabling the 
,c·ompute_r· s·yst.em to be availabl·e for more activ_e 
ende.-avors· ... 
admini..:strator 
Thi.s. 
from 
procedure saves the 
having: to • t I in erv,1ew 
s-ys·t_em 
the. 
i.ndividual use~s: 4 OI'l. th,ei:i; draw·ing file _act.ivi t.y and 
usage. 
·2 . 2. 5 Tj~me L.ast Access:ed 
This fi.e.id' s impor-ta:nce ( Figu-re 2 •. 2. 5) domes 
into play wi_t:h ·the ·eval-uation of computer :syst-em 
us.age per time allotments·.. The system a.dministra·tor 
,. 
is able to d.eri-ve from -a f-our ·digit number the ·t·ime 
o·f day the- dra\\1ing file wa·s· last acces.sed. 
a·lso allows the system -administrato·r -to- invest·ig-ate 
problems within the computer system by displaying 
o·n the field which drawing files were involved .at a 
time 
mal funct·ioned. 
when the (C:AD/CAM) system 
Another i~portant,use of the time 
field is the ability· to supervise the shift that 
last accessed a drawing file. 
21 
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2 .• 2 .. :5- .Last Sta ti.on Identifier 
The final fi.e.ld .in the catalog table is-: t·he 
Last Station Identif.ier {Fig_ure 2.2.6). Thi.s. .I. S.1X 
o_igi t character fie:ld con·ta-i-rts the work station 
·, 
whi¢h last accessed the drawing fiie. r·nc1u·aed in 
:d 
this field .. in addit±on to work station .. 1S the 
output p·1o·tter. this. enables one to use this 
field 
plotted. 
to verify the. last time a :dr-awing file was: 
2_.3 Accounting Table. 
The pur_pose o·f th.e c1ccounting table ( F~gu.:re 
2 .3) i.s· to record the daily usage and opera·tion of 
each ~niq-ue drawing file. 
similarly to the catalog tabl.e, has ·one line ·for 
·each record with f:if:ty-one. characters of 
a·escriptive information -per 'line·. By applyin.g· thi·s 
informatio.·n, the sys.·tem ·adminis-trat-or is able to 
obtain th-e actual timl3 :ch:arged to a dra·wi,ng- file 
per tWOrk session. This information acts to create 
a daily log of activity of the drawing file·s. 
4\ 
~~:~-· ' 
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FIGURE 2~3 ACCOUNTING TABLE 
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Each 1i·ne of. ·characters.· is se:p .. ar.a_ted _into· f·ields in 
which ·perti.ne.nt ·:Lnformation abou.t ·th~ drawing fi·re 
usage is s:pecified. Th~se ~ight f{elds 
infor111ation :e.re: 
1) brawing Identifier 
2·) Workdate 
,, 
4) Start, stop, and Elapsed Time 
5) Status 
6·) Non-active Time 
7) Operator 
8) Operation 
z .. 3 .• -1 D.:taw±ng Iden.t·ifier· 
of "'· 
.A similar forma.t· \1a·s utiliz·e·d in this dra·w.ing 
.. 
identi.fier ( see Fi.gtire 2. 2. 1) as was used ... in th.e 
C~i"ta.log, table. The., drawing identif:ier is used to 
link the accoun.ting entry to its .associated. dra.wing 
• 
file:. It consists of the same four fields 1) 
di.sci·prine or department -that is ass·o·.ciat.ed wi·t.·h. 
-~·. 2·5 
. . . 
I 
.(/ 
'' 
,_,-
th-e drawing 2 ) the drawing -number 3) t_he sheet 
:1etter, and number·. . . . ~ . . Th·is f-armat 
-helps, to. consoli"date· ·a11 the informat_ion g.epera.ted 
b,y each draw·in-g acces.:s,-e:d: daily,41 
2. 3. ·2 ·Wo-rkdate 
T,be wo:r;~date ( Figu.re 2. 3. 2). p_roducea· by the 
comput,er _sy:stem provi.d~s the date of the cu·rrent 
a,ctivi ty o·f ec:ldh a:ra.wing fi.le. Simila-r to th.e, 
catalog tabl-e 
'• . ".. .. , of 
year, month, a·n.d d-ay. A report can then be 
generate,d, usi·r1_g this inf·:o.rmation, for a given 
number Qf days 0£ computer system usage~ Tnis 
th~sis d~velopment dealt with this aspect of the: 
ac.counting t-a.b1e, which will 
gr·eater detail in ch.apter 3. 
"*''\ 1 
l-? 
2·. ·3. 3 .St'ation 
be desc,rib.ed .. ' in· 
This: field ( Figure 2. 3. 3} i-s nece·ssary for 
the system administrator to calc-ul,ate th~ work ·11.oaq 
,, 
. v 
. .. 
YEAR. 
L MONTH 
DAY 
.. 
.. ·• . 
20 , 
21 
·22 
23 
24 
25 
FIGURE 2 .3-.2 WORKDf\TE 
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STATION 
IDENTIFIER 
... 29 
FIGURE 2~3~3 STATION 
27 
.u, 
1· .. 
.... 
' l 
o·f each work st~i:tion on the comput-er system. 
system has thijcapability becausei this 
•,II\ .. '
The 
field. 
contains ·the station identifier for ·.each work· 
station. ~hr·ough the us.e of· the stat.io·n _i.de·ntifie:r 
.) 
·one is able to generat.e an a-ccount·ing ·record o·f the" 
-cur-rent· act.ivit·y on the c:ornptite·:i;:- ·sys.tern. This 
fie·ld give.s an overall outlook o·f wo.rk statio._n 
usage a.-nd ( CAD/C-AM) syste.nr ef fi-ciency .. 
2.3:.4 St.art, stop, and Elapse·a Time 
r·ncl.uded. ' in this section are three. ' ·main 
,, 
', 
fields. The start time stor~svthe ·clobk start time 
.. 
of t::he cµrrent ·computer syste·m -activity. The -stop 
f ie_ld s-tores the exact cI·oc.k sto.p time t·o·r that 
' 
part·icu,1a;.r a.ctivity. The amotJnt of tot·a:l time a 
d·rawing file is a:ooefssed is then .c,alculated -as 
t·he dif.t'.erence p·et.wee.n the start .a·nd s·to·p time·s 
from the cloqk, a"r'id stored ·in the e-lapsed ti,me 
field. Each drawing file that is accessed will 
gen·.e·rate these three fields of info.rmat.ion-. The 
elapsed time is the total signed-on time for the 
. . 
c.u.rrent .a.cti vi ty and is . .. f-ur.tl1er subd_iv-ided 
the active and nbri-acti~e tirt1e 
·:·I 
I!} 
r, 
I· 
associated wlth the part~cular work ,~tation and 
drawing file. All three of the .fi.el:ds (Figure 
. 
, 2. 3. 4) use t.he- same hour, minut~ format discuss~d 
. . 
previously in (2~2.5). These three fields provide 
the system administrator with invaluable. 
information to a·i,j I evaluation Q.f the computer_, in 
"' 
'!-~ 
system,. but a-lso • • of the supervision user:s .. 
, Com·bining the ·information gathered, from steveral 
the system administrator can 
evaluate the: effi:cien.cy· and ef.fectiv:eness of th·e 
user-Gperated system .. 
2.3.5 Stat-us 
The· most .basi·c' o·f.: the fields is the sta·t:us 
field (Figure 2.3.$·) wh-ic·h consists. of -on.ly one 
character. The value o·f "1·", identi_fJ~-es the record 
being acc~ss_eq as inactive. An in_act_ive re·cqrding 
returns a .d:rawing that is not _ 1;:d be· chang~d until 
t_he '-'I.''- is removed. 
. .. . ·o 
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2.3.6 Nonactive Time 
·non.a.ctive time (Fi.gure 2 •. 3 .• 6) . . I 1S the T·he 
amount of t·ime :in m·-inute·s that a work station • 1S 
.logged. :onto a current :drawing,. .but i_s not being 
us.ed b_y the operator. As desc·r±bea· section 
( 2_ .• ~--. 4) ., this enables accur·ate re,porting of the 
.. 
a.c.tual -computer,, sy-stem ac:t·ivities. 
2··. 3·. 7 Operator 
Each operator's initi-als ( Figure 2. 3. 7) are· 
stored '"' j thin t·his field. A direct. co_rre.spondenc.e 
of the a-ct·ivi ty of each, opera·tor .and dr-aw-ing file 
is established-. The obvious· advantag.e is .fo.r the 
sys.t-em acimin.istrator' s ab·i1ity to evaluate ·wl:1icn. 
operat·or is doi.ng what type o_f c·.omputer system 
usage. .. A.I so, -it p:rovides docvmen:1:_ati.on for ectch 
operator of h·is/her ~cc-ompl.ishnients. 
2 .. 3 • 8 .O·pera-ti:on 
The rJp:eratio_n field. ( Figure 2. 3. 8.) I . . l.$ .an 
optional one cbar~cter symbol which contairts a 
31 
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t 
sing:le lette·r t.o describe the activities: taking , 
place during each work session. 
'' C·:i' .for create and IIE n ·.for ed:it .. 
I 1S orily bein.g U$ed as an i.n·di·cator of t.he 
general usage of the computer s·ystem. It's 
implicati~n$, fo~ the future will be to further 
.. 
decipher the: ac·tuaJ~ a·.pplicatib.n-s of· each opera·tor ':S 
relation to dra~ing fil.es~ 
The f·undament,al fi.elds of ·t·he c}u.rrent· CA·D/CAM 
system have been a·es.c·ribed .in Chap·ter 2 in. the 
cata) .. o.g a.nd accounting t·ab.les. Thes·e were the 
that a.Irea.dy exis.ted from· 
de~eiopment with the cbmputer system~ ~he programs 
in ch.a.pter 4. 
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Cha.pter 3· Report Development W.ork 
An obvious need.·became apparent for a 
.comp:rel')ens;i..ve r·eport of the inform·ation established 
in t.·he ·:previousl.Y' ·ae.~cribed tables~ The initial 
requir:er(t~nt w~1s to, :develop reports· that would 
d:e.s:c:ripti vely represent the :for 
·c:ont·inuous an.alysis of the c;ompu·ter system's usage . 
.. 
-time for ·which the r·eport:-s would a·isp.l·ay was 
desigr1ed to ·be us .. e·r variabie.. This vari~l~i:1i ty was 
!created so that reports coald be: gener~ted for a 
s!:-ng.le day, or at the ·extreme 
' ' ' ' , one year. I·.n 
·praQtic.~, the most beneficial re.co.rding- ·period will 
be m·on t··h ... This type- of a·p_plicat:Lon wa·S th.e 
basis for fur·ther e·-nhancement t_o be imple.n1ented on 
the e·x·i_sti·Qg CAD/CAM system that. the· author had 
·e·stablished ... 1:n this thesis work. 'rhe report 
development work w·as established in two main a:reas: 
.1} System Usage 
.2) Department~l. usa~e 
.. . 
34 
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3. 1 s·yst:em Usa,ge 
Due to the la.rge ca·p·it,.a1 :Lnve-s-tme:nt in· t:he 
( CA:D/CAM.) syste-111, th·ere was ·a n.e·ed to: record and 
do.cum.ent the am·ount qf us.age ·the s·ys·t·em· supplies. 
:Thi·S docum.entat.ion wil.l be 
justification Of futurs ·cap~tal 
the basis 
• e :x:p an.s.;i. on .. 
for 
The 
system us·a~le report· wa:-s develop·ea to show the usage 
of th·e (CAD/CAM) s_y.:stem. ETxampJ.~e of w·hi·oh ~~ show-ti 
i·n Appendix C. T.he author demonstrated thi.s usage. 
. .. 
graphically by way of a p.10.t ·of t-ime versus gr-aphi·c 
work· stat·ions. The work· :en·tai·led . . qreat:Lng: ·a 
prog.r·ain t.hat wou·1a access the accounting table:, and: 
e·xtract the enti. tie.s f.o·r- ·the gi.yen time per·iod. 
·This informati·o;n waS. then summari·z·ea int-o. the tim.e 
of da~. ·:1 ... 
. I... ·' then:· .it was plotted. The plot shows t·he 
average number of work stations that· were being 
'us·ed at a g.~ v~n ·time of. th,e day. Tl)i$: .I 1S 
signif.i·oa·nt informatio.n which s.nows the 
ava.-ilability of t-h-e~ work stati.ons. The ( CAD /.CAM:). 
$.ysrtem. is a too·l av.ail able to .al-1 the users. T·he:te 
are fewer· work stations availab:le than the number 
,• . ' . 
of ope-rators. ·It i·s .necessa:ry for the users to 
-'· 
~-
.• 
share the work: stati_on·s, 111aking it poss.ible for a 
user t.o turn t:tr.is in·fo:tmation to his/he.r advantage. 
Another crucial i-tem that ·was included in the 
repor:t. was ·the remova.1 of tn.e t-ime that the 
computer 
maintenance 
sys.t-em was "·down"·. 
,·. 
This time included 
and actua'l system f&i.lure. 
Essentially, this "down" time could falsely bia-s 
the report; thereforej it was rembved from the piot 
~nd recorded as a sum of" the number of minutes at 
tlte t·op of the repoi:-t. 
repo:r-t:. prov·ides unquestionab.ie 
assistance· to the syste,111 a.dministrator ·who is 
conc.ern.ed w:L tn tl:le produdtivi ty of the tota.l 
computer system, To aid in, the ev.a1:uatiot1 of 
producti v:e t-irne ,: the ·report· includes the: ·antou·n-t of 
time a wor_k statiqn is qeing 10.gg·e·a onto- but. is not: 
used. Thd.s time is class'if·:ied ·as "nonpr.oductive·''-
ttme, and becomes relevant whe.n the compute:r :system 
is heavily loaded. Tha system admin~st~ator woul~ 
need to e.valuate the "nonproductive" time be-fore 
adding work stat~ons and decreasing ·responij~ t~me. 
36 
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An additional feature of the work dons for 
.., 
th~ report generation was the incorporation of the 
number of work days for the period into the report 
automatic,all_y. . Because the-re ,are a random numbe-r 
r 
of Saturdays worked during the time period, this 
addition to the system was necessary. Witn. t_his 
automatic feature, one 4oes not need to calculate 
tbe number· of work da.ys for a final tabu-lation .. 
3.2 Departmental u~ag~ 
-In ·indus·try tod.ay-, the validity of the 
expens.e and usa.ge 0£ :(CAD/CAM) Systems .. -1S being 
questioned. .Si_milarly, within 9u.r indust:ry the 
question. of~the system usage wa:s raised between 
inter-corporation dePtartmen·t·s .. W·ith 
abrea~t, it bacame :necessary 
this 
to 
demortstrate the required usage 0 0£ the computer 
system by each qepar·tment du·ring ·that stated time 
'' p~·riod .• The work done tow.a rd this thesis 
-~u. 
'·' developm'.en:t was to deve·1op a report whi.ch c.oul.d 
display all of the~drawings that were worked on 
during the stated time period. .Examples 9~ w}1:J-.oh. 
are ·-shown in Appendix C. Before the ·prod.uct .. 1on 
' ,, 
• e 
• 
.' ~ . ,. 
-~ 
/1. 
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.. 
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l 
drawing.a were: displayed on the rep·ort, they we-re 
into the appropriate departments of 
usage. They were then sorted in·to descending order 
to ease: the reada·biiity .of· the report. The ne·xt· 
step wa:s t.o have the .ac·counting ta:bl.e- _probe·a a·nd 
for ·each file that was· accessed a counter ~as 
set.up.. 'rh·is cou:nter r·ecords t-I1e· numbe·r· of a:·if fe:tent 
work days tha_t each .drawing f_ile was physically 
·used. 
. . 
This in·formation • 1.S d.isplayed w.it-h. th·e 
dr~wing name on tbe· report and is a useful 
i.nd·icator cif a pa~ticuJ.ar drawing's -demand. 
Ad.dt tional Iy, the e.l.apsed time. during each 
work session for a drawi_ng :f.ile .wa.s. summarized. 
·The t.o·tal ·along with the total to d.ate i:s displayed 
oh the System u.s_age Report. A log o.f work time was 
cruc.i;.a·1 ·beca.u·se jobs are judged by the amount .of 
·t.inie on the computer system for their work content. 
T·his information: may b·e useful in the future for 
.. 
estimating time required for s·imi:lar j.obs;. A time 
total for all the drawings- ~ork~d on· in· eabh 
department is tallied. Th~s total ~s then divided 
by··the total available comp~ter systeM time. This 
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proy·ides an average percentag·e of total system 
tis~ge for each department. This percentage is a 
·good approximation of the amount of use by each 
' 
department on the computer system. ·when a 
department demonstrates greater us.e of the comp.uter 
system, th_~· system admini·strator may want t:o .i .. ssue 
deve l:opinent bf • Thi·s 
sho:uld increase t.he production o·f. that department's 
µsers .. 
Anot·her f·e.ature of the. ne_part·me·nta.l ·US:ag·e· 
Repor·t is spe:cial tallying of eac·h departme.nts: 
us·age on ·th·e computer system. Eac·h department., s 
per.centage o-f ·usage is to.tal-ed an.d di.s·p.l_ayed at. the 
end of the report. This rep.resents the percentage· 
of the tot·al computer usa:ge ouring that given time 
p·eriod. Actually this compares: to a numeric· value 
of what was d-isplayed in tne ·sy-stem usa.g_e p:]_ot 
described previously (3.1). 'rhroug_.h investigat .. i.on 
and· evaluation of this correla-t·ion 
. . . . . . . . . . ' justification 
for fut.ure oa·pital exp~ridi:tµ:t·e and effort on 
development 
' 
for the (CAD/CA~) System can .b.e 
expedited. 
3·9 
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In Chapter 2, the tables that the author had 
es·ta.blishea· f'.or organizing the inf·ormati·on on the 
( CAD/CAM·) s·yst.em u·s_age are l_i.st·ed ,_and expounde.d-. 
In Ch-apter 4· I the application of these ta.bl.es 
.. 
toward the programs that the- author deve.-loped .f·or 
th . i.s thesis wo:r;-k wi·1.1 be exp,lained. These p.rograms 
became n·e_ces·s-a_ry in ·orde.:r- to place informa.tion i.nto 
the system and ~-~ceive the system usage tabulations· 
£or insp~ctio~ a·nd evaluation. The computer syst.em 
program$· were all deyeloped in Fo~tran IV and a-1·1ow. 
an .user to· acqess _inf.ormatio:o through a.ny work 
s·tation of the {CAD./CAM) Syst~m. A.11 of the · t 1npu .... 
. and 01.tt·put informat·ion has been estab.iis:hed to be 
user friendly. 
The · programs previously arrd presentl.y 
dev.eloped for the ( CA.D/CA.·M) system i-nclude two 
gr.ou·ps: 
1) F.il_e Management Routines 
2) Acc:ounting Routines 
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- The catalog and acc:o,unting ·tables descrj.bed 
ear.lier· ( 2. 2 and 2. 3) are reported an.a upd:at~d by 
·the. (: CAD·/ CAM.) system operat.ors throug:h two • main 
prog.rams. 
l} Sign On 
.2) S.ign Off 
4.1.1 Sign On 
T.he sign on p·r.ogram. (Diagram· 4 •. 1.1) 
simplifies the ~nitiation of the work :session for 
the us.~r·~ By enabling the .pro.grams to be set u.p :at 
the work station.,. so the ·op:erator· is abl-e ·t.o- work 
on th.e rectueste ..d fi.le. 
The initial operation-of· the prog~am is to 
prompt the user to enter the neces·s·~:ty :p.c:lss~ord .• 
T.he routine verif.ies the entry for co:r:rect:i·ons. In 
tne event of a:r1 inc:or:r;-ect entry, th-e .pr,ogram will 
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ENTER PASSWORD 
NO 
YES 
INPUT 
WORK STATION 
DRAWING IDENTIFIER. 
USER INITIALS 
REFERENCE 
CATALOG 
OBTAIN 
FILE LOCATION. 
OBTAIN 
>--N_O~TAPE VOLUME 
LOAD FILE 
ENTER START TIME 
IN ACCOUNTING 
DIAGRAM 4 .1 .1 SIGN ON' 
POSITION 
LOAD 
TAPE 
'I: 
.again prompt t·he us·e.r for· another password.. The 
system recheck·s and. repeat·s thi·s proces.s for a. 
maximum of thr.e.e att.empts. before t·he program. • 1.S 
aborted t.nrou_gh syst·em. control . 
i_npu·t of the correct p.ass'·word, 
Fo1~ l_ow·i·ng the 
the .,. drawi.ng· 
i·dentifier .... for the. spec·ified ·production drawing • 1S. 
requested and· rec·orded by the syst,em. 
The ope.ra.tion • 1S then dire-cted into a 
p.rogram common for all the work ·,stat.·ions .. 
p_rogram. is comrtton to a.1·1 to ensure: t-hat oniy one 
program ·bas power to interface with the catalog and 
acco,u.nting table~ . This eases the ability to 
. contro,l the record entry and index table. 
'rne inputs for tnis p:r-ogram ar·e .h.anded down 
from the .sign on program. 'l'hes·.e in-puts include the 
work station 
identification_, 
making: the call, 
and the user's 
the drawing 
I . It I 1 1n1 1.a s-. A 
reference I l.S first made to the cat.al.o.g tao.le to 
drawing obtain the c·ro$s reference of the 
identifier with. t·he ( C.Ab/CAM) system save name. 
A-f·t-e·r the refe-.rencing: is completed, the loc:ation of 
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the drawi~g ·file is obtairied from the ,catalog 
table. 
A.·fter this info.rmation i.s. ·o.btain·ed it • 1S· 
then f-ed to th·e: sign o·n p·rog·ram f·or io.ading of·· the 
-1\ drawing file -into the wo.rk spac-e. If the system 
identi.fie.s that th:e loc.-atio:n of th:e ·file is o·f·f the 
system and on an archive tape_, it th.en .provides the 
output .. I, . conce·rning the tape volume 
This in turn caus'3s the program to pr.empt the· use.r· 
of· the ta·pe volµIl)~ to be :i·oaded on t:h·e m.a:gnetic 
tape dri.ve.. The p~og:ram can t.-hen· position the tap:e 
an.d r·ead the fiie i.nto t.he work space. 
The fi·nal £unc-ti.on. of is to e.-nter a record 
ent.ry i·nto th·e accounting t.~ble_. Thi.s a'C;counti-ng 
t·able entry will ide-ntify whicn wo·rk station and 
operator that :is using the recorded drawing file. 
The ot:her irtform-ation importan~ly recorded is the 
start time for the work.- session. 
4. 1 . 2 Sign· Of·f· 
At the completion of -the work session the 
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operator cal.ls upon t,he sign off program ( Diag:ram 
4.1.2) to terminat~· his/her work.: The bperation. of 
th.e ro·utine allows the ,user to ·eithe-r· save hi$·/her 
work or, i·f a probl-em aris .. es t.o dele-te it. In the 
event. thae: the· drawLng file is newly started, there 
.. 
wi.11 not be a s~ve_ name in the catalog table. Upon 
this ·disoov~ry-,_ t:l)e program will gen.erat·e: the nex·t 
new · save name. This g-enera.tion '$ 11 done· 
automatically by a9·ce,.ssin9 the 1.~-st· µ_s·eo save n.ame 
s:t·ored in: the table d.irectory. This save name. has 
form X){XXX ,. ~here XXXXX .can be any 
characters A -- Z. After a .s-ave name 
has- been applied to a drawing file in the Cq.t.alog 
t··a.ble, th:e save names ar~ ·aut·om.at-icaily refus~d for 
that :ref e:renc·.ea drawing file. 
feature, -un~que si~ character ~~ve. harnes will not 
b.e a :problem for· ·the operator. 
·pro·gram. 
Following t·he save name identification, the 
opens the drawing file a:nd checks. the 
·pumber of· sectors contained wi th:in. Then the tot.a.I 
( CA·D/Clt~t} system is investigated f.or a locati_o·n .f,or 
·t·he- storage of the d:r;awif1:g file. Wit.h t.he 
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:discbvery· df a match, the drawihg file is then 
transferred from the work space to its new location 
in the computer system. A war·ning has been buil·t: 
into the program in the eve·nt that the comput·er 
system· is 
spac.e. If 
drawing f:i.le 
I 
space is 
restriq.te_d 1:hen. the warning will ecl)o on the s.ys-tem 
console·. Af.ter the system h 9 s found avaiiable :fil:e 
.sp.a.ce for the dra.wi··ng f.il.e, i.t is .placed it1:to th.e 
c,at·alog table. 
Additio.n.ally, the finish ·time for the work· 
session .is placed ~nto the accounting table. 
f I. , I h · ·.1:n.1. s · . includes 
inac:t.ive. minut·.es.-
the accumulated 
The .e.l.a-psed time • 1:$ 
com.ptrt'.ed and stored in the .acco.unting tabl.e. 
T ·h···.' .'. 1S 
With the completion of· the storage of 
in.formation into th·e c-ompu.ter sy.stem-, the work 
station "signed off" messag·e is echoed on. the work. 
station -for the operator. In conclusion of this· 
work ses.s·ion, a station "idle" message is displayed: 
-on ·the mo.nito.r as an indicator for open space .for 
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" c·ontin·u·.ing operato·rs. 
4 ·2 • • Accounting Routines 
·During the planning proce:ss:e.s of 't:he re-port 
development, it: w·as necessary t:o fir:st survey t:he 
need·s &nd required information to product:i vel._y 
·manage the (CAD/CAM) system. As the syste-m 
administrator, these needs were broken down into 
two separate groups 0£ routines: 
·1.) System U-sage .Rout·ine ,. 
2) bepar·tmental usage Rol.itin~ 
A-s des·cribed in c·hapt-e·r -3, t·he. sy.stem- usQg~ 
_program p:rese·nts the infor·rrtatio.n- in the accou-n-tin_g 
table .. ,This o·peratipn .begi.ns by first separati·n_.g 
the re·cord·s that are within the gi_ven ,window of 
time. From these·: selected records 
. . . . , an one 
dimensional array (Figure 4 .. 2.1) is ·set -up and 
-loaded. The ··array :.cont:a.fns a plac.e for eac-h minute 
of the work day. .Beca:use of this·, eacl1- re.cord ca.n 
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be .-ana-lyzed and placed into the array at the proper 
10-cation. 
Wh·e-n tl1i_s· p.rooes$ i-s corttpleted, the ·arr·ay 
will hold, by' minute, an· ac·count of the totai. 
num·be_r of active work station £or the. eht.ir.e give·n 
period.. TJ;lis ~:lc,cou.nt • 18 . at:tually t·he . . . . maxim.um 
nµm·ber, .not· the average, and- mus-t be. divided by· th.e 
numb.er of work· days and work st.ations. in order· to 
obtain the average .• ·-The s·ame proce·s-s· is performe,d 
• f·o·r the: -nonactive time (Figure 4.2_.l), . assum1n_g_ 
that the occur-r:ence of the nonact.ive ti:me is in. the 
middle of the work session~ This _ass.umption • l.S 
hece.ssa·ry since the nona.c·tive time .is .only recorde_d 
a-s a va.r·ue with magnitude,. not ·wf. th ·a st a.rt and 
f i.nish val \.IS. TherefQre, the average of the 
n·onactive tim_e can be considered to be g:tou.ped ,· . in 
t,be ·Genter of t:he work w-indow. 
Wi.th the oomp.letioh o·f. ioading and 
ctve:_raging· of the·se ·two ·arrays, ·there is a need to 
corr~ct for· t·he amount· o·f c·omputer syste·m down t.ime 
in:curred the period .. D.own time 
calculated b:y deve.loping an one dim·ensional arr.ay 
w·ith th·e numb.er· a-nd times of the -day during which 
the contpute.r syst·em was ·unavaila-b·le to the-
. . . • r 
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operat_or.- Th.is arrpy is. th.en- subt·racted __ from the 
ac·ti-ve :_and_ .r.iooactive arrays to oot~in two correcte·d 
' 
The- co;r-rected inf:brmatiori· i·s co111plete and 
·ready for outpu..t .. 
The output is dis_p.la.yed ·per five m,.inute 
interva.ls during wh,ich the act iv~- array is plotted. 
This active arr-·ay is used ·to lcC:>ad an output array 
wi:tb "*" for a ·p:lott-ing S:ho:wi:ng the :magnitude of 
th·e average number o-f work s·tations· that are active 
for the give.n interva·1s. ·The non.active array, 
t·urn_, is us-ed a.s an -over:1·ay ·and i·s loaded on top o·f 
t:he :outp-ut. arr.ay with, blanks .. :The· ne·t· re·sult of 
these processes is. a p.lot. that show.s t-he amotint of 
( c~n-;cA·M:) sy.st:em usage .. 
-T-he p1·ot, addi t-ionai 1-y 
:has ·occu.rred. 
4.2~2 Departmerttal Usag~- Rout£ne 
The departmental usage routine is operated 
similarly· to t·he sy:stem usag~ .routine. T-he 
departmental usage routine oper1s up t·he .ac.cou.nting 
table and goes one step further and c~eates a file 
51 
that is used ·to house the output. I . 1S 
nece.ss·ary., due to the· length of time require·a to 
run the· program, and Also for t·he.. de·si-re to 
p·r.ese.rve the level o:f system. rep:onse. T·her.efore the 
result is. the ability to run tlJe pro.grQm ~lur;Lng off 
shifts withou·t the need for hum~n inte-rvention-.. 
One ·of the first oper·ations :performed is to 
and obtain the records for 
de:partment f·rom the a.cco·unting tabl.e .• 
.a 
.. I 
.give·n 
'This I is· 
accomplished by using the a·e.partme.nt field wi·thin 
the dra~ing identifier. The obtained r8cbrds are 
then ·pl.aced into a two - dimensio.na·1 array (. Fig·ure 
4 .. 2 .. 2 l with t:h.e d.rawi.ng :name, number o·f day.s worked 
on., an.o elapse·a ti.m.e f;or that period. Eac·h record. 
for ·the same drawing is only used as an update of 
in.form·ation to add to th-e -exis.ti.ng en-try. 'i'o ease 
the c·1-a:rity of the re·port, -a s:ort o.f the. arra.y is· 
started to rank th:e order of the entrie:s once· t'he 
full period of tbe report has ,elapsed. At the 
~ompletion of the sort, the total tim~: £:or the 
department 
compute a·. 
is summarized an.d an average I 1S· 
this produces the perqentag¢ of tot~l 
.. 
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system .us·age e.xtracted by t:he depart·ment. 
In- order to finaliz·e t-he oper-ati.on., thi·s· 
infoimation along with the two - dimens±onal array 
'· 1S formulated out to the output file in a ' clear. 
. . ., 
conc-:i.se farm. T·h··is compl~'.te p~-·9cedure is repeated 
for each ·depar·tment usi·n·g the ( C~D /CAM) sys tern for 
t·he period of t·ime req.uested. 
At: ·the com'p.ietioh cff· ·the rou·tine. 
. . . . ' 
syst·em ·admin.istrat.o·r is. abie to ru·n a .s~~ple 
progt;·a-m that: will print· out line for line the 
• · 1 :'.· 
~. 
·Ch.a.pter -5 .1 Conclu-si.o.n 
5 .1 Conc.l usio.n. f o·r the Study 
The use of CAD./CAM .systems ... in today's 
i·ndustry revol ti-tiohized the· actu·al ano. 
perspective production~ When the (GAD/C·AM) system 
was first placed ihto operat·ion, the· flow through 
the system was si·uggish and suminarized 
_i11:formation o·f completed wor.k was virtua-1·1y non.;. 
·e-x_istent. ou·r industry h9-d· in.vested a. larg:e amoun·t 
0£ capital into tne. (·CAD/-.CAM) Syste.m and sp:ent a· 
.. 
grea·:t: deal of time p·roduc-!ng wo·rk on the :syst:.em, 
·wit·-hou.t any definit·ive method o .. f 
. ' . . : . '.· . . . . . . . .· '' . evalu.ating the 
actual '.producti~±ty of the sy$tem. Tbe e·f f.-i.c.ienc.y 
of ·the system wa·s poor 'due to toe ( CAD/C:~M) syst.em 
re·q.uiring th.e us.er to take tota.l respon.s-i.bil.ity for 
ke·e·p.ing a re·cord of and recalli.ng the placement: of 
ea:ch of his/.her compl.et·ed product±.on -drawings. The 
conceptual focus o·f atte·mpting to manag.e a·nd 
sup.ervise the tota·1 :(·CAD/CAM) sys·tem 
co.ntrol was an im-poss·ibl.e ta.sk .• 
There·fore, the work that ~as set done for 
devel.opment wa.s . the despera.tely needed set of 
' 
r_o·u·tines- that encqmpa$se.d the oper_ation of the 
computer system. Alt bf these programs were 
established and operated .stic.cess.fu·11y . 
. An. o·ff. ·shoot of the initial planning that 
not antic"ipate:d. at the onset o·f the P- r6J"ect. -- - ' , 
was the ability to significantly reduce 
• size for the _storage .-of drawing 
the· 
files·. 
This: re·d,uction was not ac:co:mplished by- de.creasing. 
the s,ize of each file., bu:t by reducing ·the number 
of drawing files that would normally· be re-.siding :on 
th:e (CAD/CAM) sy$fern and also ·by :p,acking the 
tighter into the .available space. 
Another ut1ex_pected advant_a_g-e- is 
o.£ t-he dr9:wil'lg names·. on 
-fi.1.es 
'• -
the 
the 
computer s·ys·tem .. · This :standard±zJ1tion allowed th·e 
dra·wing files·. to be. r_eferenced- by othe-r :ope-r·ators 
An -add.ition_al p.r·oble.m ·with- the :(CAD/CAM) 
:.system was the organization of· the< magnetic tapes 
f:or different proj ec1ts. r.f a u.ser attem.pted. :to 
56 
acces-$ a current draw~ng, it wits yirtually 
unobtainable due to- poor locating t~chniques. Th·e 
routi·nes that wer.e· developed f·or thi.s thesis work 
ha:v:e .rectif·ied this si tuatio·n.. The cur·rent system 
routin.es update and record the ta·pe d.irect.o<ry· 
p.roviding an easiiy applied a·rchive, tap_e library 
ref erenc.e, removing th-i_s re.spans i b.i. l i ty from hum:an 
h:ands. 
'· In ·con.clusion, the (CAD/CAM:) ·system 
progr.am·s tnat were developed for this thesis wo·r·k 
. . . . 
has increased t~e manageability of the 
.. (CAD/CAM) s·y$tem. for future end_eavor·s. 
wi-11 catal.og th~ p·-resept a:nd 
total 
'l:'h.ese. 
future· 
at¢omplishments of the system~ ·and can b~ us~d for 
inc_r-ea.s.ing proc:iuct_iv,tty ·and ·as; 
continued ca.·pi tal investiture. 
reference 
. . . . . ~ . for 
After accomplish.in.g the present a.dditional 
programs the author rea.li.zed there are four a·spects 
·in ·whi·crh :_pr·ogramming co·u·1a oe ad-ded i.n the future 
5.·7 
\ 
for improvement and continued modernizatibn of the 
{CAD/CAM) System. 
work that th~ author for s~e as valuable is the-
deve·lopment of an dperator Usage Routine. This 
routine coul_d display the U$ag_e of: each operator in 
much the same .method as the n·e--partmental Us:age, 
Re.port. Th.e report would b·e a ·summary of each 
drawing that; an operator worked ~ith during a given 
p'3riod of ti.me. Also, a capa.b.iiity 9ould be added 
in so that a list o·f numbe,r of :days and effect·i.ve 
usage that ~a-ch .o.perator compil.-e-d ·in t.he ·qqn,puter 
sys.t$m. The f·u11 impact :being,. th~ .s_ys.tem 
adminis,trator being ab·1e to ma.:nage prefer-e_nce to 
freq.uent us·e-r .of the- sys-tern. Thi.s could _pe used 
effectively- as an inc-ent:ive for futur.e. computer 
system -deveiopment. 
The se-cpnd fut_ure d.evelopmen-t that· -woul.d be. 
benef±cial is the dev~loproent of a routine to 
per.farm estimation.s, ·requ·::Lr~d for work .. Thi:s wou·ld 
. . 
.eva_l-uate the amount of ·time· ·spent on :specific 
5·8· 
' 
,. 
.,.. 
drawin9s-. Then in t·he future, estimates could be 
ba·se·d on similar pordt.1c:t:io,n work to accomplish the 
The third advant_ageous enhancement. could be 
the development -of the pr_esent System Usag.e Rep·ort. 
By enhanc.i~g tJ.i.e· Cllrrent Syst·em Usag-e R.eport to 
n.ot o.nJy ci_i·$pl.~y an average,. but: al·so a d~y to· ·day 
per work station usa.·ge. T·hi·s al.teration could .be 
further use¢! by ., . th·e .syst~m adm·inist .. rator· 
. . .. 
to 
evaluate the :productivity and futur~ ~xpan$iop of 
th~ (CAD/CAM) System. 
The f'inal measure that· I envision. f.or the 
had ·been ment·ioned previously I ··in this 
·thesis. ·The actual nteasureme.11t of· th-e. production. 
through the·· .syst.em as just·ificatio·n. for . . . . . e:xpansion 
and addi tiot1s ·to the tot.al ( C·A·D:/'.CAM) r;_ystem •. 
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~ppendix A: Summary of The Tables 
A~l C~talog Table 
the ·primary purpdse of the catalog table as 
was·. st·ated previously, is to reoord the ·sta·tt)S o·f 
the drawing fiies. E·ach prod'uction drawing,. on ·th·e 
which a:llo·cates the specific i·nformat··ibn about t.h:at 
.drq.wing... Table A. 1 is an .exampl·e .of th~. fo.r.ma.t wi t:h 
·which the catalug table is constructed. 
From this table one can see that the· fir~t 
fiel·d.s· e·ncompa.ss·. t.he dra.w·ing id·entifier 
inf .. orm~ti;:ion, whic.h t·.he· us·er would-. use to r.eference. 
the dra·wir).9 ~.il~.:s .. Tl)e ·fifth f.ield ·has the ·actual 
n~m~ that the drawtng file is stored und~r~ The: 
next fi.eld is b.Icink f.or some: recor,d.s and f·ilied 
with a .digit in ott1e.r r.ecords. Thi·S different·iates 
whether the dr:awing 1s o.nly j_n· the prqje.ct libra·ry, 
or on the (CAb/CAM) system. I.:£ t't,1e d:r·a.wing i··s o.n 
the co·mputer system,. the n·umber in this fi,e.ld 
signifies t-he loca.tion .and p:·la.c~ which t·he file 
resides. .The ·same holds ·tr·ue fo:r· the t·ent·h fi.e·1a, 
. . 
6·1 
.. 
I'. 
n 
PJ 
t+ 
PJ 
0\ ..... 
N 0 
ta 
t-3 
D> 
C" 
..... 
(D ~ 
tri . 
>< 0 OJ 0 
e.. 
a~ 
. to 
..... 
.,.. (D 
.. 
~,, 
I 
CM82AL0001, ELEC, E, 1, $AABZW, 5, $$02 ,.0032, $AAATG, 8, $$02, OOJJ, 840803, 0904, DIG1 
CM82AL0001,ELEC, E, 2, $AADER, , $$02, 00)4 ,$AAIUJ, , $$02, 00-35, 840905, 1403, DIG3 
ESE-4J-782,MECH,M,1,$AADFG,9, , ,$AATYR,2, t ,850J01,1154,DIG2 
CM84ALOOJ4,ELEC,E,5,$AAAGT, ,$$2J,0090,$AAAZS, ,$$24,00J2,84082J,1250,DIG3 
C-289313 ; .. '1, MECH, M, 4, $AADCN, , $$15, 0086, $AADCL, , $$15, 0087, 8 J0727, 1 OJ4, DIG2 
C-289313 ,MECH,M,5,$AADCI,8,$$35,0008,$AADCJ,7,$$J5,0009,850425,1J04,DIGJ 
~ 
C-284562 ,ELEC,E,J,$AAHJK,4,$$J0,0098,$AAWIU,6,$$30,0099,8J0805,1409,DIG1 
~ 
• FPA~56723,FCTP,F,4,$AAAUJ,J,$$12,0045,$AAWER,4, 
FPAio68J47,FCTP,D,2,$AASDR,9, 
' 
,$AAKOP,6, 
' 
, 
,85080J,1556,DIG2 
,840806,1034,DIGJ 
FPA7056215,FCTP,R,4,$AAOUT, ,$$1~,0045,$AAYFJ, ,$$15,00J4,850804,1111,DIG1..,. 
FPA708JJ42, FCTP, S, J, $AAAAG, , $$01, 0001, $AAAAY, , $$01, 0002, 800119, 2203, DIG1 
! 
• 
I ,. '.. ' 
where the second revisio.n. is stored . The lib.rary 
.. 
volume and position, is recorde:d in the seventh and 
eightb field respectively. A blank ·rela.ys the 
meaning that the cu.rr~nt drawing .file :has nev·er 
been stored .. t.h:e pro_ject libra·ry. T.he final in 
three fi.el.ds are t:he date, the t·ime. 
. . I and. the work 
-s·t.ati.on that. 1-ast accessed·: ea.ch drawing. 
•. 
.. 
' 
I 
A.2 Accounting Table 
The· purpose of the -accounting t~ble~ -as 
L.... -. 
stat,ed. previou.sly, is to recor.d the da.ily us.age .and 
ope·rat-i-on :of ea.ch ·uniq·ue drawing file. Each time 
. 
the drawi.ng f:i..le i.·s worked o:n, one line is store·a 
i·n the .accounti_n_g: t·abie. Tab-le A. 2 i·s an example 
of the structure which is consi.st:ent t:houghout tne 
accourttjng t~bles. 
From this table, one can sea th~t a simil~r 
format wa.s u.sed for the drawi.n_g :identifier as 
in t-h.e catalog t-ab·.Ie. T_hi.·s·.· w·i1·.1 b · d . e us.e.··.
. . 
was 
to use·d 
link t·he acc·ounting .ent:-ry · to its· associated 
production drawing. Th:e following i:nformati.on 
.. 
1S 
the usage information associated wi t·h ea,ch. ·w,ork 
period .. ·T.hi.s t.able information is- not used dur·ing 
t-he -day to· da:y o·peration o! the computer system, 
ot·her than t.o sto·re this daily log of ac,ti:vi·tie:s. 
The usag·e reports are the progran1s th.at .acce.ss this 
in.f.o-rmation . The system usage· report ··utilizes the 
. start., and· stop t:i.mes i.n t:he se·v~nth and eigh:th 
fi_e·1as .re·-specti vely. The system usage report 
64· 
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0 
0 
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~ 
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«l 
1-3 g, . 
O" 
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(1) 
t!j 
~ (lJ 
s 
tO 
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(1) 
FPA7050t2A,FCTP,A,1,850801,PIGJ,072J,0748,0025, ,0012,DRE,C 
FPA705'6·o:CR,FCTP ,E, 5, 850813, DIG2, 1055, 1115, 0020, , 0006, ZDN, E 
:FPA ·7 0 541 , FC TP , B , 2 , 8 5 O 81 J , DIG 1 , 11 J 6 , 1148 , 0 0 12 , , O O O O , JC B , E 
,· 
CM81AL0021,ELEC,E,2,85081J,DIG2,11J8,1201,002J, ,0004,JKH,C 
.CMS JALOOJ4, MECH, M, S, 850813, DIG1, 12JO, 1401, 0131, , 0021, DRE, E 
SK72981 ,FCTP,A,1,85081J,DIGJ,1521,162J,0102, ,0002,ZDN,E 
FPA7050271,FCTP,A,5,850814,DIG1,0757,1152,0J55, ,0079,LCK,C 
' 
FPA705012 ,FCTP,B,1,850814,DIG2,08J6,1110,0234~,,0111,DRE,C 
FPA7050025,FCTP,G,6,850814,DIGJ,0840,1555,0715, ,0244,JCB,E 
CM8.5AL0056,MECH,M,2,850814,DIG2,2151,2J45,0154, ,0028,DAK,C 
.. CM8.5ALOOJ4, ELEC, E, 5, 850815, DIGJ, 1805, 2205, 0400, , 0027 ,LFT, E 
. I 
utiliz.es t,he non-product.i--ve time in the eleventh 
field, to generate a report of the average number 
of work stations that were being used at a given 
time of the day. The departmental usage report 
a.1·s·o ut~lizes t:hi$' information, a-long with ·th.e 
ela:psed time, to generate a comprehens·ive ,report of 
each department's tis~ge . 
:,I 
' 
\. !I, . .. • 
A.ppend-i.x B ·summ:ary· of ·The :programs 
. 
The following flow di~gram represents- the 
ge:n_eral fo.rmat of the programs. They wi 11 b.e 
:follow,ed b_y a few brief desc,ripti-o.n of each . 
. . 
, c-om·ponent of t.he ·diagrams. 
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) 
CALL SNPWCK· 
CALL OMSACT 
SET 
ACTIVE FLAG 
CALL DMSSKT 
NO 
YES 
B .1 • 7 
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YES 
i 
NO 
·s .1 ·Sign on Program 
,, This prog.ram is use.d t'o ini t·iate t:he work 
station at the start of·~ work se~sion. 
B .1 .. 1 S·n.pwck 
This sl.tbroutine { Diagram B:. 1.1) requests 
and ve·rif ies· t·he .user's password. The r:outihe 
che.ck:s .and re·peats thi,s proc.ess· for a .rnax·imum of 
three atte·mpts.-· 
B.1.2· Dmsact 
This S·Ubro:utine (:Diagram B. 1. 2) promp·ts the 
user for the drawin:.g id.entifie~ information of· the 
req·ues·t.e:d product·ion d~"awing. Aiso the work· s.tati·on 
'I 
and user initials are inputed . ·~ . 
. U 
This subro11-t·in~ ( Diagram· B •. 1) .is QEfS.igned 
. . ~ 
to set a flag that ths work stat~bn :is 
" 
a·ctive. 
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I 
ENTER PASSWORD.~-------
, YES 
DIAGRAM 8.1~1 SNPWCK 
~ORK STATION 
DRAW I NG. IDENTIFIER 
USER INITIALS 
.1 
ENTER REVISION 
NUMBER 
DIAGRAM B.1.2 OMSACT 
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YES 
r 
B.1 .. 4 Dmssk.t' 
This subroutine ( Di·agram ·s .1. 4) ac.ts .1i·ke .a 
server an·a only all_ows one work- .st·ation t.o acces:s 
the oa1;::aio_g table at a tim_e. The other function of . . . . . . . . . . . .. . . . . . 
this routi·ne. is· to c·ros-s - re·ference the drawi·ng 
idarttif~er information ~n the catalog table and 
ret·urn the app-ropriat.e ( CAD/C·AM:) sy·s_tem ·save name. 
The start· times are also recor·ded in the- cat·alog 
t.abl·e a.t th:is ti-me.• 
B-. 1. ·5 Signo2 
If the requested drawing file.. was not 
previou·sly worked on, this subroutine (Diagram. 
a_ ... 1. 5) wo.uld be called for a start of- ·a ·new 
dr·awing .. 
B. 1 .. 5. 1 :bra.wing Descri·ption· 
This is. a·n op·tion to the user to define th~-
description associ·ateo: with the prodµction drawi.ng. 
71 
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.I 
CHECK 
TABLE 
USAGE 
NOT 
BUSY 
.BUSY 
ENTER CATALOG 
OBTAIN 
FILE LOCATION 
DIAGRAM 8.1.4 OMSSKT 
ENTER DRAWING 
DESCRIPTION 
RECORD 
START TIME 
AND 
OPERATOR 
IN PiCCOUNT I NG 
Dlf\GRAM 8 .1 .. s SIGN02 
. !. 
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, 
WAIT 
\, 
·-B .• l .• 6 Si:gnol, 
When t·he reque.sted dr-awi.ng. file is not on 
the com.puter system; but is in ·the arc.hive libr.ary 
this: subroutine (Diag.r.am B.1.6.) is call.ed. 
B.~ 1_. 6.1 L-i.br·ary Voiuine 
The ri'tim-ber of the vo.l ume in the archive 
l i·brary is prompted f:o·r t~h~: user so he / she·. can 
mount the a-:ppro.priate t:a,pe:. 
B. 1. 6,. 2 Load Dra·wing 
The ·ta ..pe is move·d to th·e pos.ition i:ri which 
the requested drawing file resides and read int6 
the 'WO:r·k spac.e of t:he sta·tion. 
A call is made to -this subroutine (Diagram 
B.1,.7) when t·he requested draw.ing file is. on the 
c.omput.e.r s-yste·m • 
• I-
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t> 
OUTPUT THE 
TAPE VOLUME 
POSITION Tf\PE 
LOAD DRAWING 
ON 
TAPE 
NO 
DI AGRAM B. t . 6 S I·GNO 1 
DISK 
SELECT 
IO FILE. 
DIAGRAM 8 .1. 7 SIGNOO lb 
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RETURN 
ERROR 
,j 
' 
'· 
.,. 
B.1~7.1 Disk Select 
-This portion of the sign·oO su,brout.·ine 
selects the appropriate logicaJ_ dis·k· t.hat is neeae·a 
and mov~s the drawing ·fj_le i-n·to t-he work space.- of 
the work station~ 
) 
B.1.8 Error 
If th·ere w,a.s an er.ror that occur·ed duri'i1g 
the ta:bl-e ac¢ess, a sixteren character message • l.S 
dtsplayed tb the user . 
. •· 
• 
B .• 2 Sign of:f Program 
At. t·h·e completion of, the wor.k ses:sion. th.e 
u-ser calls u·pon this pro,gram. (D±_agra,m B·. 2) to 
t~~minate his/her work session. 
B·. 2 .. 0. 1 st·ofst 
Th.is- p·ort·i.on (Di_agram B •. 2): will s-et t-he 
fl-ag that the work. st-ation, is· currently s·igne:d off. 
·"' 
I. 
B • 2 • l_ ·Nosa.v· 
This subroutine (Diag.ram B. 2. I). ·allows t-h.e 
.. 
user the option to not: $ave hfs/ber work~ 
w.ould be used i:f ther.e was an -error pe,rformea· 
d_u:r·ing the work sess.i.on and the user chose to keep, 
the ~nitial copy. 
B. 2· .:.2 ·oms--c3:kt· 
This ·s-ub·routine ( Diagram B. 2. 2) will enter 
the ca:ta:log tcfble- to c·hec.k if the d-rawing· fii·e is a 
76 
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-
START 
. 
SET INACTIVE 
FLAG 
CALL NOSf\V 
I 
CALL DMSAKT 
I 
CALL SECTCT 
DISK SELECT 
IO DRAWING FILE · 
CALL OJ RCHG . 
I 
SIGN OFF 
MESSAGE 
STOP 
DIAGRAM B.2 SJGN OFF PROGRAM 
, 77 
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! . 
SAVE 
WORK 
YES 
NO 
DIAGRAM 8.2.1 NOSAV 
YES 
"· 
SET· NO 
SAVE :FLAG 
GET LAST 
USED NAME 
NO UPOf\ TE TABLE . 
RECORD NAME 
IN CATALOG 
!) 
DIAGRAM 8.2.2 OMSAKT 
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new drawirtg br not. If ·it ·i.s new., the .l·ast used 
name is obtained ftom the table directory an~ 
updated. Then the name is record in the C'a1:alqg 
table for the associated· ·dr·awi11:g f.ile. 
B .• 2. 3 ·sect-ct 
Thi.s subrout:L;ne ( Diag:ram B. 2. 3) checks t.he 
drawing· f·.i .. le fo·r the number of sectors i't con·tain-s·. 
W.ith ·t·his i.nformatio:r-1, the St.Ib;rout~ne searches t.he 
computer system to find an allowabie place to store 
the dr$wing file. The inforrna·tion is th.en returned 
to the -main program. 
B. 2 •• 4 IO ·orawi.ng 
.. 
Witt1 the inf.or.mat ion from th·e . . . '.... . .. previous 
s-ubrout-ine, (Diagram B •. 2.-3-) the draw:i.n.g file is· 
then moved from the work space to tha place of 
storage on the computer- system .. 
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": ._,.,,' .. 
CHECK 
SECTOR COUNT 
0 I AGRAM 8 • 2 • 3 SECTC-T 
RECORD NEW 
LOCATION CATALOG 
\J RECORD 
STOP TIME 
ACCOUNTING 
DIAGRAM 8.2.5 DJRCHG 
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ECHO 
MESSAGE 
I 
.. 
B .• 2. 5 Dj·rchg 
This. su.brbutine. {Diagram B. 2 .• 5) wiil. update 
the new lc;,cation of· the drawing and to r.ecor.d the 
last accessed date and time in the-·catalog table. 
A·1so the stop, and elapse t-irrte.s are recorded in· the 
accounting table. 
B. 2. 6 Ac_t-ive 
A messag:e tha_t the work station is idle and 
i~ available for a new request from the user 
generated by this §ubroutine (Diagram B.2). 
81 
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START 
OPEN 
ACCOUNTING 
TABLE 
SEARCH 
FOR 
· SELECTED RECORDS 
SETUP ARRAY 
AVERAGE ARRAY 
CORRECT FOR 
DOWN TIME 
FORMAT FOR 
OUTPUT 
END 
DIAGRAM B.3 SYSTEM USAGE PROGRAM 
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B. 3 System Us.age. Program 
The system usage program as stated before, 
present~ the inform~tion that was collected in the 
acc:ounting t·a.ble. 
:Il.3.1 .Open Acco·unt-ing T·able 
·To start out t.he: routine, the 
ready to :read the in-formation in t:he t.ab.le. 
B. 3. 2 Se·arch for Sele·cted ·Records 
f ·.·· ·.· ·. ·t· 1rs · 
Eac_l) recorc;l is: sep·arated and s-earched f·or 
being within a giv~n :window of time. 'This I 1.-$· 
.accon,.pl . j_shed by use of ·th.e field that contains th~~: 
date· :of th~ record. 
a.·3.3 Setup Array 
A 1440 element .ar·ray is u·tilized. to: contain 
a place for· e.ach· minute of the work day. ·a_y 
-placing each of th·e proper records int·o· ·the array, 
83 
t. 
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' 
one obtai.ns an acc·ou·nt of the total number o-f 
active work sta-tio-ns for the entire: g.iven period .. 
B·. 3. 4 Average the -A.rr·a·y 
The array at this·· ·t·ime: wi.:11 con.tain the 
·to.tal num-ber of wo·rk s·tations .: T-herefore, each 
element of the array is divided by the ·numbar of 
work days .and stati:ons :an.a· ret.ur·ned t-o th·e: array. 
<>. 
B • 3 .. 5 Corr.act far Down. ·-Time 
down time t'or the compute-r syst·em I 1.S 
·f-ed- in b_y developing an array with the: n_umbe:r a.n:d 
tim.es of. the da_y d:uring which the computer s_ystem 
was unavailable to the user. Then the previously 
average array can b·e modified. by subtracting t:h_e 
down time for each m~nute. 
l:l. 3. 6 Format for outp:ut 
<l 
Tl').e output is di$pl·a_yed per five minute 
1·nterval$ during whic-h t.he ~rray is plott_ed .• T.his 
84 
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I 
~rray is formu1a·ted to ·h_igh1i.ght t·he magnitude of· 
t-he average. numbe:r of worJc ·stations that are active 
for the -given- interval. 
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OPEN 
FILES 
SEARCH 
FOR 
DEPARTMENT 
T~O 
DIMENSIONAL 
ARRAY 
SORT 
ARRAY 
SUM DEPARTMENT 
TIME 
OUTPUT 
TO 
FILE 
RETURN TO' 
SEARCH FOR 
NEXT DEPARTMENT : 
END 
--
01 AGRAM 8.4 DEPARTMENTAL DSAGE- PROGRAM 
') 
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' B-~4 Departmental Usage Program 
This prog-ram s.umma.r.iz:es· a:1.1 Q:f the: 
. .. 
prod-ucti:on drawings that were worked on a.urj_.ng_ the 
stated time _pe·riod for· e:ach de_pa;rtm:ent. 
Open File.s 
Th·e .a.cc·ount·i,ng- table .is op_ened _along_ with a 
.f·ile to house the o.utput .. 
S.4.2 Seardh for Depa~tment. 
Form thJ.s ,poi·nt on,, the depa:rtm~nt·a·1_ usa.ge 
ro-uti-ne is ru-n !or one ,de.p-artment at a time.. Aft.er 
t.he· completion of each_. d.ep.-a:rt;me·nt, .. 1the rou·tirie . . 1S 
looped back and run for the rtext department. A 
:se·arch is done in th.e ·accounti:ng ·ta:b.le for each of 
the departments reported. 
~ B •. 4. 3 Two Di_me_nsion91 A~ray 
A two dimensional arra-y is t·hen generated 
• 
w.ith t.he drawing- n-a·me, hum·ber o·f d·ays. worked on. . , 
and elapsed time for that period.- Each record f.or 
the same draw,ing is only used as an update o:f 
information to add to the existing entry I .1-n 
array. 
B.4.4 Sort .Array 
The array is so.:tteq. so that the dr.awipg 
nam~s ar·e i.n al_.ph,i:betica.l order, to ease the 
clar~ty ,bf the report. 
i3 • 4 . 5 Sum De,p.artntent Time 
T.he tot·al time. for the department I . 1.S 
calcu.lated: and :an average ·is :co.mput·ed. This 
pro·auces t:he ·percentage of the tota.l s_ystem usage 
extracted by the departm·ent. 
a.4.-6 .Output ~o- File 
The.. total t·im.e for the department along 
with the iriformat~on in the two di~ensiohai 
·i-s formulated to the outpu·t· file. 
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B. 4. 7 Return To Searc.h For Next Dep.a·rtment 
After the informat~on is gathered and 
forwarded to the output· .file, the rou·tine .retµr-ns 
,to search for the next· department's records ·withiri 
.. . ... 
the accounting table. Thts ts repeated until all 
of the a·ep:artments are re.p.o.rt·ed. 
8.9 
,. 
• 
I· 
·Appen·a·.i.x C Examples of the Reports: 
T·he fc1110:wing ,ai."'e ex_atnpI.es of the final 
reports generat·ed by the Syst.em Usag.e ·Routine, and 
" 
the Departmental Usage Routine as ~as .described in 
chapters 3 :and 4. 
·• 
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SYSTEM USAGE PLOT 
FOR THE PERIOD FROM - 9/1/85 
TO 
- 9/31/85 ~ 
bj TOTAL SYSTEM AVERAGE FOR 16 WORI{ DAYS t.-4 
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DEPARTMENTAL , USAGE REPORT 
FOR THE PERIOD FROM - 9/1/85 
TO - 9/J1/85 
Department - FAC. PLAN. j44620 
-~E~!!~~-!~~~!!f!~E-----~~E~~~-~~l~ _____ !!~~-~~E-~~E!~~-----!~!~!_!!~~-!~-£~!~-
FPA60385 FCTP R 3 
FPA60J85 FCTP D 4 
4 6:)1 · 12:10 
J 2:20 8117 
7 5:57 19:39 
2 1:05 2:15 
11 20:43 40:23 
3 4:33 5:23 
2 5:56 20:12 
11 23:43 23:43 
12 25:01 25:01 
1 J:58 4:00 
J 6: OJ. 12:04 
5 13:54 13:54 
9 23:58 26:52 
f 
J 7:43 8:32 
L 15 50:32 70:12 
ESE 24-487 FCTP E 6 
FPA39J4002 FCTP G 7 
FPA4500552 FCTP F 2 
ESE 56-3245 FCTP J 1 
ESE 56-J245 FCTP K 1 
ESE 56-3245 FCTP K 2 
FPA20J45665 FCTP A 6 
FPA20J45665 FCTP A 7 
FPA2J0564J2 FCTP S 1 
FPAJ0145J24 FCTP A 4 
FPAJJJ45553 FCTP A 1 
FPA4095J145 FCTP W 8 
FPA56322653 FCTP A 4 
-------------------------------------------------------------------------------
Department Total System Time For a Period of 16 Days is 201:57 
For an Average of 45,4 Percent of Total System Usage per Day 
----------------------------------------------------~--------------------------- ,_ 
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DEPARTIVlENTAL· USAGE REPORT 
FOR THE PERIOD FROM - 9/1/85. 
. TO - 9/31/85 
Department - ELEC. DESIGN 354260 
ESE-4-543 
ESE-4-543 
ESE-4-54J 
ESE-4-732 
CM81AL0023 
CM81AL0023 
CM82al0002 
CM82AL0000 
CM82AL0002 
CM8.5AL001J 
CM8.5AL002J 
ELEC E J 
ELEC R 1 
ELEC R 2 
ELECT 1 
ELEC A 1 
ELEC E 1 
ELEC E 3 
ELEC E 4 
ELEC E 5 
ELEC A 1 
ELEC E 2 
4 
5 
2 
1.0 
16 
. . . 
8 
2 
J 
1 
8 
10 
6:32 
9:34 
5:34 
2J:56 
40:34 
13:54 
7:34 
J:23 
1:12 
9:23 
39:56 
10:54 
12:32 
51)4 
4J:4J 
40:34 
13:54 
10:45 
J:2J 
1,12 
11: 23 
45:01 
-----~~------~-~---------~~---------~-------~-~~~--------~---~---~-~~-----------
Department Total System Time For a Period of 16 Days is 161132 
For an Average of 36.2 Percent of Total System Usage per Day 
----~----~~~------~----~~-------~~---~--~~------~--~----~--------------~-------~-
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DEPARTMENT USAGE .REPORT 
FOR THE PERIOD FROM - 9/1/85 
TO - 9/31/85 
Department -·MECH. DESIGN 364560 
-~Ee~!~g_!~~~~!f!~E-------~~E!-~el~------!!~~-~~E-~~E!~~-----!~!~!_!!~~-!~_Qe~~-
CM81AL0024 MECH M 1 
CM81ALOOJ4 MECH M 2 
CM81ALOOJ4 MECH M 3 
CM82ALOOJ1 MECH A 1 
CM82ALOOJ1 MECH M 1 
CM84AL0001 IV1ECH A 1 
CM84AL0001 MECH M 2 
CM84AL0001 MECH M 6 
CM8.5AL0007 MECH A 1 
CM85AL0007 MECH M 9 
CM85AL0009 MECH M 5 
CM85AL0009 MECH M 6 
4 
2 
4 
2 
4 
1 
2 
6 
2 
1 
4 
2 
8:45 
2:J2 
1 :4J 
J:34 
2:56 
1:12 
2:31 
8:4J 
2:59 
4:01 
2:58 
1:2) 
12:54 
23:54 
1 :43 
12:45 
J:56 
1:12 
10:43 
15:32 
2:59 
4:01 
13:54 
4:23 
------------------~---------------------.-----
---------_ ... _____________________________ ...... _,... __
_____ ... 
Department Total System Time For a Period of 16 Days is 41:17 
For an Average of 10.7 Percent of Total System Usage per Day 
~~----------------------------------------------
--------------------------------
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